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Abstract
In recent years, Demands of functionalities to high-spec device (such as
smartphone, tablet PC) is increasing. While, battery life time of smaller
mobile device is limited and it is insucient. Therefor, many users are having
preliminary battery. And then, Mobile computing trends to mobile-cloud
computing, and it allow us overcoming limitation of smaller mobile device by
leveraging unlimited cloud resouce.
In this paper, we prove reducing computation by ooading it to cloud
in order to extend bettery life time. At rst, we implement the Remode
Procedure Call(RPC) adapting to mobile environment as a way to ooad.
And next, we evaluate how it could reduce the power consuption. Finally, we
show how ecient it is and address about our future work .
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???RMI?????.
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?5? ??
????, ???????????????????????????????????????
??????????????????. ?????, ???? 4????? tinyRMI??????
?????????????, ???????.
5.1 ????
???????????????? RMI???????????????????, ?????
??????????????, ??????????????????????????????
??????, tinyRMI?????????????????????????, ????. ???,
3.1???????, ?????????????????????????, ??????????
????????????????. ????, ???????????????????????
???????????????????, ????????????????????. ????
??????????????????????????, ??????????????????
???????.
 ?????
????????????????????????, ??????????"??"????
?????????? (bytes)?"?????"???.
 ?????
????????????????????, ????????"??"???????????
?????? (second)?"?????"???.
???, ???????????????????????, ????????????????
?????????????????. ?????????????????????????, ?
???????????????????????????.
5.2 ??????: ????????????
5.1?????, ????????????????????????????????????
????, ??????????????????????????????????????. ?
???, ?????????????????????????????????????????
?????????????????. ???, ?????????RMI??????, ?????
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????????????????, ????????????????????????????
?, ??????????????????????????????????.
??????????????????????????????. ?????????????
??, ????????, ????????????????. ??????, ??????????,
??????????????. ??, ????????????????? 4????????, ?
????????????????, ???????, ???????????????, ?????
???????????, ?????????????? 2?????????????, ????
?????????????????.
???, ???????????????????RMI??????, ????????????
?????????????????, ?????????????????. ??, ???????
???????????????????????Google Play??????????????.
5.2.1 ????
???????????????. ??, ?????????????????????????
????? 5.1???.
? 5.1: ????: ???? - ????
HTC EVO 3D ThinkPad lenovo X201i
????? 1.2GHz dual core Intel(R) Core(TM) i3 CPU 2.40GHz
??? 1GB 2GB
OS Android 4.0.3 Ubuntu 12.10(64bit)
??, tinyRMI????????, ?????????????????? 5.2???.
? 5.2: ????: ???
Android Development Tools
Android SDK Tools 21.0.1
Android Platform-Tools 16.0.1
AVD(Emulator)
Target Android4.0.3 - API Level 15
CPU/ABI Intel Atom x86
RAM 512MB
VM-heap 64MB
GPU Emulation Yes
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??, Android??????? CPU/ABI??? ARM(armeabi-v7a)????????????
??????, ??, ??????????????ARM???????????????????
??????????????????????????????. ??, ???????????
???????????????????????, ?????????????????????
?????????. ????, ?????? Intel(R)?????Hardware Accelerated Execution
Manager(HAXM)[13]??????????. ?????????Dalvik VM?????????,?
???????????????????????????. ??????????????????
??????ARM????????. ??, Intel(R) HAXM?, Intel(R) Virtualization Technology
?????Android????????????????????.
??, ? 5.3??????????????????????.
? 5.3: KEYENCE: ???????
?????????????? NR-500
???????????? NR-HA08
?????? OP-72983
????? WAVE LOGGER
??, ??????????????????? 5.1???.
? 5.1: ??????????
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5.2.2 ????
? 5.1???????, ??????????. ??, ????????????????????
?????????????????, ???????????????????????????
?????.
i. PC-B? HTC EVO????, ???????? (???????, ???????????)
????????, ???????????????????.
<???????????> PC-B??????????????????????????
??????.
ii. ?????????????????????, ????????????.
iii. PC-A?WAVE LOGGER????????, ??????.
(?????????????, ?????????? 0??????.)
iv. HTC EVO????microUSB????????, ????????????.
(???????????????????????????.)
v. ?????????????????????.
vi. ?????????????. WAVE LOGGER??????.
vii. ???????????????????????????????????.
<???????????> ????????????????????????????.
5.3 ????
????, ??WAVE LOGGER???????????????????????, ?????
????????????????????.
5.3.1 WAVE LOGGER????????
?????????????????????????????, WAVE LOGGER??????
?????????, ????, ?????, ?????????????????????????
? 5.4???.
??????????????????????????????? 5.5???.
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? 5.4: ???? (2????): ???????? (??????)
???? 1: ??????? + ?????
????? [KB] ???? [s] ?? [mA] ??
39.0 5.1185 60.91 313.02
43.5 10.8920 64.04 696.05
328.0 13.3865 66.53 890.46
387.0 13.2550 64.90 860.02
???? 2: ???????
????? [KB] ???? [s] ?? [mA] ??
39.0 2.8870 75.56 218.16
43.5 5.5120 77.28 425.96
328.0 6.6930 79.92 535.09
387.0 6.6925 77.89 512.12
? 5.5: ????: ???????? (????????)
???? 1: ??????? + ?????
????? [KB] ???? [s] ?? [mA] ??
39.0 5.637 37.80 207.54
43.5 9.975 41.34 410.82
328.0 18.186 39.02 707.26
387.0 19.724 44.53 872.92
???? 2: ???????
????? [KB] ???? [s] ?? [mA] ??
39.0 3.675 66.78 245.02
43.5 5.906 64.80 381.24
328.0 14.567 68.01 990.60
387.0 17.848 67.37 1202.38
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5.3.2 5.3.1???????????
????????????????, ???????????????????? 5.6???. ?
??, ??????????????????? (mA??????????)? 100????, ??
??? 5V????????.
? 5.6: ????????
???? 1: ??????? + ?????
????? [KB] (A)????? (??????)[J] (B)????? (????????)[J] (A)-(B)[J]
39.0 15.65 10.38 5.27
43.5 34.80 20.54 14.26
328.0 44.52 35.36 9.16
387.0 43.00 43.64 -0.64
???? 2: ???????
????? [KB] (A)????? (??????)[J] (B)????? (????????)[J] (A)-(B)[J]
39.0 10.91 12.25 -1.34
43.5 21.30 19.06 2.24
328.0 26.75 49.53 -22.78
387.0 26.05 60.119 -34.07
26
?6? ??
6.1 ?????????????????
??? 5.4?? 5.5???????????????????????????????????
(?????)?? 6.1???.
? 6.1: ??????????????????????????????????????
???????????, ???????????????, ????????????????
???????, ???????????????????????????????. ???, ??
?????????, ????????????? tinyRMI??????????????????
????????, ?????????????????? RMI???????????????
???????????????. ??????????, ??????????????????
???????????????????????. ?????????????????????
??????????????. ???, ?????????????RMI???????????
???????????.
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??? 5.6???????????????????????????????????????
???? 6.2???.
? 6.2: ???????????????????????????????????
???????????????????????, ????????????????????
????????????. ???, ??????????????????. ???? 20~40%??
???????. ??????????????????, ??????????????????
??????????????????. ??? 2.3??????????????. ???, ???
??????????????????????, ????????????????????, ?
?????????????????????????????????. ??, ????????
Android??????????, ??????????????, 0??????.
?????????????????????????????????, ??????????
??????, ???????????????????. ??, ????????????????
?????????, ??????????????.
6.2 tinyRMI??????????????????????
5.1?????, ???????????????????????, ????????????
?????????????????????, ???????????????????????
??????? 6.3???.
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? 6.3: tinyRMI???????????????????????
????, ??????????????????)?????????????????????
????????????????????. ??, ????????????, ????????
?????????, ???????????????????????????????????.
?????????????????????????????????????????????
??.
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?7? ????
??????????????
7.1 ?????????????????
????????????????????????????????????????????
??????????, ??????????? tinyRMI???????????????????
??. ??????????????????, ???????????????????????
??????????????????????, ???????????????. ??????
??????????????????????????? (1???????? 10???)???
??????????????????????????.
7.2 ????????????????
????????????????????????????????????????. ???,
?????????????????????????, ???????????????????
???. ??????????RMI???????????, ??????????????, ??
?????????????????, ??????????????????????. ???, ?
???????????????, 100????????????????????????, 100?
??????????????????, 50??????, 50?????????????????
?????. ?????, ????????????????????????????, ?????
?????????????????????, ???????????????????????
?????????????????. ??????????? tinyRMI???????????
????????, ??????????.
7.3 ????????????
??? Java???API?????????????????, ?????????????, ??
???????????????????? (??? JSON??), ???????????????
?????, ???????????????????????. ??????????????, ?
?????????? tinyRMI?????????????, ?????????????????
????????????.
30
7.4 ????????????
?????????? tinyRMI???????????. ??????????????????
????????, RMI???? 3???????????. ??, ????????, ?????
??????????????????????????????????. ??????????
???????, ??????????????????????. ???, ???????????
????????????????????????????????????????, ????
tinyRMI???????????????????????????????.
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?8? ????
???????????????????, ??????????????????
8.1 CloneCloud
CloneCloud[14]?????????????????????????????????????
??. ???????????????????????, ????????????, ??????
??????????????????????. ???, ??????????????, ????
?????, ?????????????????????. ??, CloneCloud??????, ? 8.1
?????????????????????????????????????, ???????
???????????.
? 8.1: CloneCloud????????
8.2 Spectra
Spectra[15]??????????????????????, ????????????????
????????, ??????????????????????????????, ??????
???????????????????????????????. ??, ??????????
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????????????????????????????????, Spectra??????, ??
???????????????????? Spectra???????????????. Spectra?
?????????(Fidelity)?????????????????. ????????, ?????
?????????????, ???????????????????????????????
??????????????. ???, ??????????????????????????
?????????. ??????????????, ??????????????, ??????
?? (Full: ?????). ????????????????????????????, ?????
???????? (Reduced:?????????????). ??????????????????
????????? Spectra???????. ??????? 0?? 1??????????, ??
????????, ????????????????????????????????????
??????, ????????????????????, ????????????????. ?
??, Spectra?????????????????????????????, ?????????
????????. ??????, ????????????????????, ?????????
??????????????????????????.
8.3 ???????
????????????????????????, CloneCloud??????????????
????, CloneCloud????????????????????????????, Spectra??
?????????????????????????????. ???????????????
???????????????????????????, ?????????????????
????. ?????, ??????????????????API??????????????
???????????. ???, Spectra??????????????????????, ???
?????????????????????????????????, ???????????
???????????.
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?9? ??
?????, RPC????????????????????????????????????
???????????. ??? Android?? RMI????? tinyRMI?????. ???, ??
?????????????????, ???????????????????????. ???
?, ?????????????, ??????????????????????. ???, ???
??????????????????????????????????? 2?????????
??????????????. ???, ??????????????????????, ????
?????????, ???????????????????????????? tinyRMI???
??????????????.
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??
??????????????, ???????????????????????? ?????
??????????.
??, ???????????????, ?????????????????? ???????
??, ???????????????????????????????????. ???, ???
????????????????????????????, ???????????????, ?
???, ??????????, ??????????????????????????????.
???, ????????????????, ???????????????????????
???????.
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